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(57) ABSTRACT 

A computerized travel system and a method for providing 
advices and Warnings per travel destination to end-users. The 
system has a client service module for receiving queries from 
the end-users, and delivering to them merged reports of travel 
advices and Warnings for the queried travel destinations. A 
doWnload and parsing module parses travel raW documents, 
downloaded from a plurality of online reliable travel sources, 
into cleaned raW documents sharing a common formatting 
structure including sections, sections headers and paragraphs. 
An algorithmic module integrates the cleaned raW documents 
into the merged reports of travel advices and Warnings per 
travel destination. The integration is performed from a base 
document chosen among all the relevant clean raW documents 
for each queried travel destination. Comparable sections are 
determined on the basis of contents of their section headers 
and semantically close paragraphs are placed next to each 
other in corresponding sections of merged reports. 
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SYSTEM AND METHOD FOR INTEGRATING 
AND DISPLAYING TRAVEL ADVICES 
GATHERED FROM A PLURALITY OF 

RELIABLE SOURCES 

FIELD OF THE INVENTION 

[0001] The present invention generally relates to a method 
and system for gathering, integrating and delivering informa 
tion to travelers about their travel destinations. It is more 
particularly aimed at providing travel advices gathered from 
a plurality of selected online reliable sources and delivered 
under the form of a semantically organiZed merged report 
Whose contents can be further ?ltered for display. 

BACKGROUND OF THE INVENTION 

[0002] For the millions of travelers around the World plan 
ning to visit foreign countries for business or leisure, often for 
the ?rst time, the problem arises to have to collect all sorts of 
travel information about their destination before departure. If 
part of the collected information cannot jeopardiZe a trip, and 
just make it more or less enjoyable and/or costly if it appears 
to be eventually Wrong or inadequate; it remains that infor 
mation about safety and security conditions, health questions 
and entry requirements is crucial and cannot be overlooked 
under the penalty of experiencing severe problems While 
traveling. HoWever, travelers are often left alone With the task 
of collecting at least a signi?cant part of this key information 
even though they can receive some help of their airline or 
travel agent if they have booked their trip through a traditional 
travel agency. Often, noWadays, trips are also booked online 
Without human intervention. Travelers can then only rely on 
Whatever Warnings and advices have been prepared for their 
current travel destination by those in charge of the site of the 
online travel provider, if some are indeed actually provided. 
Moreover, individual travelers have generally no a priori idea 
of What information is important to knoW about their desti 
nation and from Where they can get it, beyond the fact they 
generally think to refer to some of?cial sites of their citiZen 
ship or residence country like the ones put in place by most 
country department of foreign affairs and other government 
or international of?cial sites that travelers may knoW of, like 
the World Health Organization (WHO) the United Nations 
(UN) public health arm. Nevertheless, even if travelers have 
been able to collect some of the necessary information about 
their travel destinations they cannot be sure that the disparate 
set of documents they have collected contains all they must be 
aWare of before departing. Thus, there is a need for a travel 
system capable of automatically delivering upon request of a 
traveler a comprehensive and synthetic set of current travel 
advices and Warnings collected from a plurality of reliable 
sources for a given travel destination. 

SUMMARY OF THE INVENTION 

[0003] The system and method of the present invention 
meet the above need and describes a computeriZed travel 
system and a method for providing advices and Warnings per 
travel destination to end-users of the travel system. To this 
end, system of the invention has a client service module 
aimed at receiving queries from the end-users, and at deliv 
ering to them merged reports of travel advices and Warnings 
for the queried travel destinations. A doWnload and parsing 
module is used to parse travel raW documents, doWnloaded 
from a plurality of online reliable travel sources, into cleaned 
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raW documents sharing a common formatting structure 
including sections, sections headers andparagraphs.An algo 
rithmic module integrates the cleaned raW documents into the 
merged reports of travel advices and Warnings per travel 
destination. The integration of the cleaned raW documents 
into merged reports is performed from a base document cho 
sen among all the relevant clean raW documents for each 
queried travel destination. Comparable sections are deter 
mined on the basis of contents of their section headers and 
semantically close paragraphs are placed next to each other in 
the corresponding sections of the merged reports. 
[0004] It is therefore a main object of the invention of 
providing a comprehensive merged report of travel advices 
and Warnings to travelers by aggregating, Without any loss of 
information, document contents from multiple reliable online 
travel advice sources. 
[0005] It is a further object of the invention to obtain that 
aggregation of the information be not just a physical append 
ing of all gathered individual documents but is rather a seman 
tically organiZed merged report Where section paragraphs 
With high semantic similarities are close to each other. 
[0006] It is also an object of the invention to alloW ?ltering 
of the merged reports and individual travel advice documents, 
for printing or display, on the basis of semantic ?lters to vieW 
only e. g., recommendations or events. 

[0007] It is yet another object of the invention to describe a 
system that can be imbedded in a larger travel system or can 
operate as Well in a stand-alone mode With loose coupling 
With other travel systems from Which it could be invoked. 
[0008] Further objects, features and advantages of the 
present invention Will become apparent to the ones skilled in 
the art upon examination of the folloWing description in ref 
erence to the accompanying draWings. It is intended that any 
additional advantages be incorporated herein. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] FIG. 1 depicts a travel advice system according to 
the invention in its environment. 
[0010] FIG. 2 describes the steps of the method of the 
invention to produce and display a semantically organiZed 
merged report of travel advices and Warnings. 
[0011] FIG. 3 illustrates through an example hoW a merged 
report of travel advices is build out of individual documents 
doWnloaded from reliable sources of travel information. 
[0012] FIG. 4 describes the details of the integration step of 
the method of the invention. 

DETAILED DESCRIPTION 

[0013] The folloWing detailed description of the invention 
refers to the accompanying draWings. While the description 
includes exemplary embodiments, other embodiments are 
possible, and changes may be made to the embodiments 
described Without departing from the spirit and scope of the 
invention. 
[0014] The invention describes a travel advice builder 
(TAB) aimed at gathering and integrating travel related infor 
mation from reliable sources. Especially, TAB is intended to 
collect all sorts of travel Warnings and advices available from 
authoritative sources such as government of?cial sites, coun 
try tourism o?ices, consulates and embassies and destined for 
travellers preparing a trip or While they are travelling. Travel 
advices may include, but are not limited to, up-to-date infor 
mation on local state of affairs, health and sanitary conditions, 
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recent incidents, possible risks, terrorist threats, relevant pre 
cautions and recommendations concerning a given destina 
tion or a country. Moreover, the gathered travel information 
and advices can be ?ltered With semantic ?lters so that to 
display only, e.g., recommendations (such as What to do or 
What to avoid at destinations considered) or local events. 
[0015] FIG. 1 depicts a system (100) including the means 
necessary to carry out the invention. Such a system can be run 
from current various stand-alone computer resources (105) so 
that to deliver the corresponding services directly to the trav 
elers, e.g., under the form of a specialiZed Website or, indi 
rectly, on behalf of traditional (i.e., travel agents) and online 
travel service providers. It may be as Well imbedded in a 
larger computer system like the ones put in place by a feW 
global distribution systems (GDS’s), such as AMADEUS, a 
World-Wide service provider for the travel industry. 
[0016] A system according to the invention (100) is com 
prised of ?ve modules as folloWs: 
[0017] A client service module (110) aimed at receiving 
end-user input requests, i.e., client queries (112) typically 
comprising the destination country and citiZenship of travel 
ers. In response to client queries, output of the client service 
module consists of various reports (114), including merged 
reports and citiZenship-speci?c reports, possibly in a com 
pressed form, put together by the system of the invention as it 
is further described in the folloWing description. 
[0018] A relational database (120) to store all the data nec 
essary to operate the invention including various reports for 
all destination countries that are source speci?c, the merged 
reports produced by the algorithmic module (140), the criteria 
used to parse the raW documents got from different sources of 
travel information, the list of Websites that serve as travel 
information sources and from Where travel raW documents 
are doWnloaded. 

[0019] A doWnload and parsing module (130) aimed at 
doWnloading the travel raW documents from the list of 
selected reliable Websites stored in the corresponding table of 
the relational database (120). DoWnloaded raW documents 
are then parsed on the basis of the source speci?c parsing 
criteria also stored in the relational database. Outputs of this 
module are the cleaned raW documents that serve as inputs to 
the folloWing algorithmic module. 
[0020] An algorithmic module (140) to process the here 
above raW documents and produce the merged reports to be 
stored in the relational database and destined for the travel 
lers. Hence, the algorithmic module is the key component of 
the invention achieving the integration of the travel informa 
tion gathered from the selected reliable sources. Operation of 
this module is further described in the folloWing ?gures. 
[0021] An administration module (150) Which, as the name 
suggests, is used to con?gure, control and monitor a system 
according to the invention performing all standard adminis 
trative tasks, error handling and reporting necessary to oper 
ate and to maintain it. 
[0022] As far as its environment is concerned the system of 
the invention (100) is made capable of communicating With 
various remote softWare applications through any combina 
tion of private and public netWorks (160) including the Inter 
net. To this end it uses standard means and protocols such as 
TCP/IP, the netWork and transport suite of protocols of the 
Internet. System can thus interface through the client service 
module (110) With remote individual end-users from their 
personal computers (162) generally using any of the available 
softWare applications (broWsers) used to navigate on the Web, 
the ubiquitous application of the Internet and of many other 
private netWorks. System of the invention can as Well com 
municate With corporate travel systems (164) such as the ones 
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put in place by various travel service providers and GDS’s 
(166) already discussed above. And, as already mentioned 
too, raW travel documents are doWnloaded from selected 
Websites run anyWhere in the World from their oWn remote 
computing platforms (170). 
[0023] FIG. 2 is the How chart of the processing steps 
performed by the system of the invention to integrate the 
gathered travel information in order to produce the merged 
reports. 
[0024] End user of the system is ?rst assumed to enter a 
valid travel destination, generally under the form of a country 
name (210), or of any travel destination that system can 
recogniZe. Destination name checking is performed by inter 
rogating the corresponding database table that stores the list 
of supported countries (possibly including all countries in the 
World) and other regional or thematic destinations that have 
been de?ned by system designers. Optionally, end-user may 
have to enter further information such as the citiZenship of 
traveller(s) so as integration of the raW travel documents can 
be conducted differently depending on their nationality and 
origin. For example, visas are requested or not depending on 
the citiZenship of applicants and speci?c health precautions 
may have to be taken if travelling from certain countries. 
[0025] If a valid destination has been entered then the sys 
tem checks Whether the corresponding raW documents from 
each of the individual prede?ned data sources already exist in 
the database and if they are not outdated. If this is indeed the 
case the corresponding documents need not to be doWnloaded 
and one may proceed directly to step (230) here after. 
[0026] HoWever, if not all documents are in the database 
and/or are outdated the folloWing tWo steps need to be 
executed. 
[0027] The invention assumes that a master table of reliable 
data source links per country or valid destination, as dis 
cussed above, has been ?rst built in relational database (222). 
This table is managed through the administrative module by 
an administrator of the system. Table stores the names and the 
master Web page addresses, i.e., the uniform resource locator 
or URL of each of the selected data sources. Furthermore, 
master URL of each data source is possibly further aug 
mented With additional paths pointing to travel advice pages 
for the corresponding destination or country. An information 
harvester, by reading and parsing the master page, can thus 
augment a master URL With paths corresponding to each 
country for Which the data source can provide travel advice. 
Hence, if a data source master URL is for example: WWW. 
data.com, it is potentially the root of travel advices for many 
countries and possibly for all countries. In Which case the 
exact URL for a particular destination country called D may 
be, e.g.: WWW.data.com/D or otherpaths like: WWW.data.com/ 
travel_advice/ 10345 6 .html. This information is stored in the 
data source country table. Each roW corresponds to a country 
folloWed by the relative URL of the destination country. Step 
(222) is typically executed the ?rst time the system is run and 
also, possibly, at regular intervals or Whenever raW docu 
ments are found missing or outdated at step (220) so as to 
populate the relevant columns of the data source-country 
table in the relational database and, also, to keep their con 
tents current While TAB is up and running. 
[0028] As a result of the execution of step (222) the links for 
each data source are thus knoWn and the corresponding raW 
documents can be doWnloaded. DoWnloads occur under the 
control of the underlying protocol used by the Web, i.e., 
HTTP Which stands for ‘hypertext transfer protocol’. HTTP 
de?nes hoW messages are formatted and transmitted over the 
Internet and other public or private netWorks using the TCP/ 
IP suite of protocols. This is achieved from TAB system 
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through standard application program interfaces or API’s so 
that travel information can be downloaded from each selected 
data source and raW documents, eventually stored in database 
tables on the basis of their corresponding country or travel 
destinations, become available for being further processed. 
Documents are in HTML, Which stands for ‘hypertext 
markup language’, the authoring language used to create 
documents on the Web. HTML de?nes the structure and lay 
out of a Web document by using a variety of tags and 
attributes. 
[0029] Whichever individual raW documents Were already 
available (221) in database or have just been doWnloaded as a 
result of the execution of steps (222) and (224) just described; 
next step, i.e.: step (230), consists in parsing the raW docu 
ments. This is achieved by the doWnload and parsing module 
shoWn in FIG. 1. 

[0030] The key objective of the parsing step (230) is to 
obtain that all the individual documents providing travel 
advices for each of the destination countries have eventually 
the same HTML structure so that they can later be much more 
e?iciently analyZed by the algorithmic module previously 
discussed. Because the different selected Web data sources 
are likely to have very different HTML structures, since they 
have been prepared by organizations (e.g., country embas 
sies, consulates, etc.) that have nothing in common, the pars 
ing module is devised to convert the contents and the different 
information organiZational structures into a common simple 
hierarchy comprised of sections, headers and paragraphs. 
This is merely achieved in HTML by those skilled in the art 
through the selection and use of a feW appropriate tags. 
Hence, once converted, the individual doWnloaded travel 
documents have identical simple structures alloWing a 
straightforWard extraction of the text betWeen the tags used to 
format them. Each paragraph can then be straightfully parsed 
in terms of a list of sentences. 

[0031] To help achieving this key objective of the parsing 
module and alloW implementing an ef?cient conversion of the 
doWnloaded raW documents, table of countries in relational 
database remembers their structures on the basis of their 
sources. Hence, HTML structures, i.e., the tag structures are 
stored (e.g., under the form of templates) for each selected 
different source of travel information. The information orga 
niZation, the HTML structure, is anticipated to be exactly the 
same for each country for Which a given data source actually 
provides travel information. Deriving these tags once for all, 
and after any major structure change of the Web sources, is 
suf?cient. Since the number of data sources considered by the 
invention is much smaller (typically, 4 or 5) compared to the 
number of countries (there are about 190 independent coun 
tries in the World), these tags are often derivable by human 
inspection of a feW doWnloaded documents using a mark-up 
structure vieWer (e. g., an extended mark-up language or 
XML vieWer). Automated methods are also feasible. Among 
them, standard Wrapper induction techniques that use induc 
tive learning methods can be applied in order to automatically 
derive the tags of a given data source. Therefore, a data source 
relational database table stores these tags for each data 
source. Given a document that is to be parsed, its relevant tags 
are obtained from this data source table. It is then easy to 
extract the contents betWeen these tags to derive the organi 
Zational structure of the doWnloaded document. All other 
extraneous HTML tags, except hypertext links, might be 
cleaned aWay. At the end of this phase, each document section 
header, section and paragraph structure along With their con 
tents is thus fully established. 
[0032] The next processing step (250) performed by the 
system of the invention is the step Where integration of the 
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individual doWnloaded raW documents (cleaned by the doWn 
load and parsing module as explained in the previous step) is 
?nally performed to produce the merged reports destined for 
the travelers as discussed in FIG. 1 to Whom they are eventu 
ally delivered (260). This step is described in detail in FIG. 3 
and FIG. 4 that folloW. 
[0033] The purpose ofstep (240) that appears in FIG. 2 is to 
?lter the contents of the various individual and merged docu 
ments that are manipulated and produced by the system of the 
invention. Step (240), i.e., ?ltering, can be invoked at any 
stage of the process (242) to alloW end-users vieWing only 
part of the gathered travel information in the current active 
document, i.e.: the document being vieWed. The simplest 
?ltering operations are those that display particular sections 
of paragraphs of an active document to structure it for display. 
HoWever, semantic ?lters, i.e.: ?lters based on the meaning of 
the text can be invoked for the purpose of displaying only 
speci?c information contained in the active document. A 
semantic ?lter is, e. g.: “ShoW all recommendations (things to 
do or avoid) of the current travel advice”. The folloWing text, 
Where X is the name of a country andY is the name of a city, 
is an example of a raW text to be ?ltered: 

[0034] There is an ongoing risk of terrorist activity in X 
by militant groups. We advise you to exercise caution 
and monitor developments that might affect your safety 
in X because of the risk of terrorist activity by militant 
groups. Pay close attention to your personal security and 
monitor the media for information about possible neW 
safety or security risks. Attack targets could be promi 
nent government buildings, national institutions, places 
of Worship, public transport, airports and aircraft, reli 
gious sites and festivals and tourist sites. There have 
been incidents of mob violence in toWnY since Novem 
ber 2003. In October 2005, three bomb blasts hit tourist 
areas inY, resulting in 59 deaths and over 300 injuries. 

If We apply the above semantic ?lter one obtains: 
[0035] We advise you to exercise caution and monitor 

developments that might affect your safety in X because 
of the risk of terrorist activity by militant groups. Pay 
close attention to your personal security and monitor the 
media for information about possible neW safety or secu 
rity risks. 

Another semantic ?lter could be, e.g.: “ShoW all events”. In 
Which case What is displayed becomes: 

[0036] There have been incidents of mob violence in 
toWnY since November 2003. In October 2005, three 
bomb blasts hit tourist areas inY, resulting in 59 deaths 
and over 300 injuries. 

[0037] Many other semantic ?lters are obviously possible. 
For example, a legal ?lter might just retain sentences con 
cerning laW items, penalties or ?nes. In the same spirit a crime 
?lter could be utiliZed for data sources that do not have a 
specialiZed crime section. 
[0038] Implementation of the ?ltering according to the 
invention is done in a manner similar to SQL, the de facto 
standard language used to create, update and query records 
from a relational database. Like SQL a SELECT command 
alloWs to ?lter What is to be displayed. Following examples 
illustrate hoW ?ltering can be requested from TAB: 

[0039] SELECT sentences from active document Where 
sentence contains a recommendation. 

[0040] SELECT paragraphs from active document 
Where paragraph contains a recommendation. 

[0041] SELECT sentences from active document Where 
sentence contains an event. 

[0042] SELECT paragraphs from active document 
Where paragraph contains an event. 



US 2008/0319649 A1 

[0043] Any semantic ?lter, Whichever it is an event or a 
recommendation as in the above examples or is something 
else, is de?ned by a signature. The signature for a recommen 
dation ?lter must be part of a keyword set. For example, some 
of the terms in the keyWord set of signatures for a recommen 
dation ?lter are, e.g., as folloWs: 

[0044] {Tell, Get, Keep, Use, Do not, Check, Pack, 
Avoid You should, You must, Travellers, Visitors, Exer 
cise caution, Pay attention, Pay special attention, are 
reminded, are Warned, your responsibility, strongly rec 
ommend, strongly advise} 

[0045] Once, a keyWord set is de?ned either manually or 
With automated means, the ?ltering operation simply consists 
in checking Whether any of the single-Word keyWords or 
multi-Word sequences is indeed present in a text element i.e.: 
a sentence or a paragraph. Because travel advice documents 
are Well Written and validated texts it is Worth noting that 
loWer and upper case letters can be taken into consideration 
for ?ltering. Hence, capital letters in the above keyWord 
means that they match the beginning of sentences. 
[0046] An event ?lter on the other hand is de?ned by a 
signature characteriZed by a date. The dates appear in sen 
tences under different forms, e.g.: {Jan 99, January 99, Janu 
ary of 1999, 3rd January 1999, etc.}. As soon as one of the 
possible grammatical forms of a date is detected in the text 
element (paragraph or sentence) it can be classi?ed as an 
event. 

[0047] One advantage of the travel advice domain is that 
there tends to have in the raW documents a lot of signature 
repetitions for a given ?lter across different countries. This 
permits to quickly formulate a knoWledge-based signature set 
of text documents for a given semantic ?lter that is effective 
over a large range of destination countries. Also, maximum 
length of multi-Word sequences in keyWord set is in practice 
very limited for the application domain considered thus pre 
venting TAB from having to examine long sequences of 
Words. One, tWo and three-Word sequences are generally 
suf?cient as illustrated in the example shoWn here above of a 
?ltering keyWord set. Finally, formulating a grammatical pat 
tern that best implements the semantic ?lter to apply in order 
to obtain a given ?ltering can be facilitated by heuristic obser 
vations of positional occurrences of certain multi-Word 
sequences, e.g.: occurring only near the beginning or at the 
end of sentences. 
[0048] FIG. 3 describes through an example the integration 
of individual raW documents into a merged document accord 
ing to the invention. 
[0049] The integration of the raW document contents for the 
synthesis of the neW document is done With respect to one of 
the raW document designated as the base document. DocA 
(310), DocB (320) and DocC (330) are the parsed and cleaned 
travel advice documents after step (230) described in FIG. 2 
has been applied. The documents, coming from different data 
sources, are referring to a same given country or destination. 
In this example this is DocC (330) Which is chosen to play the 
role of base document. As explained previously, the parsed 
and cleaned documents have all a simple HTML structure 
only made of sections, section headers and paragraphs. 
Examples of Which are respectively designated by folloWing 
references: (350), (352) and (354). Ideally, the objective of 
the integration step Would be to produce a true semantic union 
of the raW documents. HoWever, a true semantic union, Which 
can be de?ned as one With no missing information from each 
document and absolutely no redundancies left, is still only 
possible When done by a skilled human editor. What an auto 
matic mechanism can reasonably produce, Without requiring 
an unacceptable amount of computing resources; can only 
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tend toWards a semantic union. In other Words, at one 
extreme, a physical union Would be a simple append of the all 
individual documents, one after the other, Which is obviously 
straightforWard to implement and requires very feW compu 
tational resources. At the other extreme We Would have a true 
semantic union Which, if indeed feasible, Would require any 
Way noWadays much too many computational resources for 
practical applications. Hence, the integration step of the 
invention is conducted as folloWs to produce a merged docu 
ment, semantically organiZed, Without any loss of informa 
tion: 

[0050] In the merged document (340) semantically close 
paragraphs are grouped in adjacent physical proximity. 
Example of this is shoWn by reference (360) Where a 
paragraph of DocA (5555 . . . ), found semantically 
closed to the ?rst one (18181818 . . . ) of second section 

of base document (330), are made physically close to 
each other in merged document. 

[0051] The organizational structure of one of the indi 
vidual documents is chosen to act as a template for 
forming the union. This is the base document (330) 
already mentioned Which is chosen in this example. For 
the domain of travel advices the base document (DocC) 
can be from any data source the user prefers. For 
example, if the traveler is an US citiZen, the base format 
could be the one supplied by the US embassy for the 
selected destination and Within Which the clips from 
other documents are inserted. Hence, section headers of 
DocC (342, 344) are retained to be the section headers of 
the merged document (340). 

[0052] No attempt is done to eliminate redundancies if 
any exist betWeen the semantically close paragraphs. 
Unrelated sections are put at the end (346). 

[0053] Therefore, What is obtained is a logically organiZed 
physical union of documents A, B and C on the basis of DocC 
and referred to as LOPUAB/C (340). LOPU is not intended to 
be displayed as is. As already discussed in FIG. 2, and more 
speci?cally at step (240), ?ltering is generally applied over 
documents to display only part of their contents. The Ways of 
displaying the related sections to improve readability is appli 
cation dependent and may depend Whether they are vieWed on 
display monitors or printed. Other display methods may be 
considered like all sorts of hierarchical and tree-vieW meth 
ods and various mouse-over tool-tip methods. 
[0054] The bene?ts of reorganizing documents in a LOPU 
are many fold. The integration With respect to a base docu 
ment is often very e?icient particularly in the travel advice 
domain because travellers are more likely to be primarily 
interested With advice from their preferred data source (e. g.: 
advices from their oWn government) and Would like to vieW 
related paragraphs from other documents in the light of their 
preferred document. By placing semantically close para 
graphs together, the user is able to pick out quickly the dif 
ferences betWeen the similar paragraphs to gain a more holis 
tic idea behind the paragraphs theme. Also, comparing 
complete paragraphs having semantic redundancies (While 
Wording and language expressions used can be very different) 
may emphasiZe the importance of certain aspects, because of 
the semantic repetitions, so that readers are more likely 
becoming aWare and careful on them. In addition the closely 
related paragraphs can be conveniently considered for a sum 
mariZation process if necessary. One or tWo sentences from 
each cluster of semantically closed paragraphs can be conve 
niently extracted to contribute to the overall summary. 
Finally, just by reformulating the problem in this convenient 
form (i.e., a LOPU), We vastly decrease the complexity of 
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producing a full global integration of documents in Which We 
Would have to compare all possible pairs of paragraphs in all 
documents. Comparison can here be limited to compare only 
semantically close paragraphs. 
[0055] FIG. 4 further describes the sub-steps of the overall 
integration step, i.e.: step (250) discussed in FIG. 2. 
[0056] Sub-step (410) is aimed at determining if contents of 
tWo sections are comparable on the basis of their section 
headers. If headers have similar information contents the 
section are assumed to be comparable. Comparison of section 
headers is performed betWeen all section headers of the indi 
vidual documents (but the one designated as being the base 
document) and the ones of the base document until compari 
sons are exhausted (412). To detect if tWo section headers 
have similar information contents the folloWing procedure is 
used: 

[0057] Identify content-bearing keyWords in the tWo 
headers: 
[0058] Identify proper and common nouns, verbs and 

adjectives to form tWo keyword lists. 
[0059] Eliminate ‘noise’ Words (common nouns, e.g.: 

I, We; verbs, e.g.: have, be; as Well as liaison Words). 
Noise Words are Words Which are commonly used in 
any text regardless of subj ect and do not help or helps 
little to distinguish betWeen the main semantic con 
tent and the semantic theme of tWo pieces of text. 

This is also generally the case in the folloWing description of 
the invention unless otherWise speci?ed. Then, sub-step (410) 
proceeds as folloWs: 

[0060] TokeniZe P1 and P2 to form tWo multi-sets of 
keyWords (i.e., sets in Which items can be repeated). Call 
them W (P1) and W (P2). 

[0061] Compute the intersection set of the multi-sets and 
call it W (Pi) F) W (P2). The number of elements in the set 
is: n (W (Pi) F) W (P2)). 

[0062] Compute the union of the multi-sets and call it W 
(Pi) U W (P2). The number of elements in the set is: n (W 
(Pi) U W (P2)) 

In computing the above intersection and union of multi-sets, 
syntactic and semantic equivalences are considered. TWo sec 
tional header keyWords are assumed to be semantically 
equivalent if they are present in an equivalence data dictio 
nary stored in tables of the relational database of the system. 
Also, as already discussed, keyWords may be single, double 
and, generally, n-Word keyWords as de?ned by the data dic 
tionary. 

[0063] Then, similarity (P1, P2) is: n (W (Pi) F) W (P2))/n 
(W (P1) U W (P2)). Similarity is thus the number of 
common keyWords divided by the total number of key 
Words of headers being compared. Hence, similarity 
value is 0 if they have nothing in common and 1 if they 
share all the keyWords. If similarity value exceeds a 
prede?ned threshold the tWo sections are said to be 
comparable on the basis of their headers. 

It is Worth noting here that section headers in the travel advice 
domain have been found to be very short, generally com 
prised of only a feW Words and characterized by the use of a 
same set of keyWords or synonymous keyWords. In addition 
the complete union set of section headers for all possible data 
sources Was found to be extremely small and bear a high 
degree of commonality. Hence, such detection is knoWledge 
based and takes place at both syntactic and semantic levels, 
With the semantic comparison is based on an equivalence data 
dictionary. At the syntactic level exact spelling is used to 
identify common Words. At the semantic level the data dic 
tionary is used to assign equivalence betWeen them. 
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[0064] Sub-step (410) having determined Which sections in 
documents are comparable folloWing sub-step of the overall 
integration step, i.e.: sub-step (420), is aimed at comparing 
the n paragraphs of each section of the base document With 
each of the m paragraphs in the comparable sections of the 
other documents until paragraph comparisons are exhausted 
(426). The paragraph of the base document, and the target 
paragraph in another document to Which it is being compared, 
are hereafter respectively referred to as the base paragraph 
and the compare paragraph. In general, in travel advice docu 
ments, the number of paragraphs n and m are small. And, 
because they are also very Well edited the average number of 
Words in a paragraph is anticipated to be small too (typically, 
150 Words or less). 
[0065] While paragraphs are being compared, sub-step 
(420) ?rst identi?es content-bearing keyWords in base para 
graph (421). Words Which convey the most semantic infor 
mation in text sentences, i.e., verbs, nouns (proper nouns and 
common nouns) and adjectives, are extracted. While this can 
be achieved by applying a standard part-of-speech or gram 
matical tagger (i.e., a softWare to identify Words as nouns, 
verbs, adjectives, etc) the invention folloWs a simpler and 
easier Way in rather eliminating all single and multiWord 
liaison phrases via a data dictionary. The eliminated Word set 
Will include articles (the, an, a), pre and postpositions (for, 
from, in, inside, into, to, next ago, apart, aside, aWay, hence, 
notWithstanding, on, up, doWn, through, etc), conjunctions 
and adverbs (a simple rule is Words ending With ‘ly’, e.g.: 
luckily, happily etc). Thus, remaining Words are verbs, nouns 
and adjectives. In addition, invention also uses any standard 
named entity recognition (NER) algorithm to distinguish 
proper nouns from common nouns. Then, all keyWords 
except those that are identi?ed as named entities are reduced 
to their morphological root using a standard stemming algo 
rithm like Levin’s stemming algorithm. 
[0066] The folloWing is an example of What sub-step (421) 
can achieve to identify content-bearing keyWords on folloW 
ing base paragraph about travel advice to France: 

[0067] In Paris, at Charles de Gaulle airport or at the Gare 
du Nord railWay station, you should protect your bag 
gage against theft and beWare of pickpockets. Thieves 
and pickpockets also operate on the Paris Metro and 
RER (suburban) lines especially RER line B, Which 
serves Charles de Gaulle and Orly airports and the Gare 
du Nord. Thefts have also occurred at Nice Airport, 
particularly at the car rental car parks Where bags have 
been snatched as drivers have been loading luggage into 
hire cars. Pedestrians should beWare of bag snatchers 
operating both on foot and from motorcycles. 

Result before stemming is as folloWs. The numbers betWeen 
parentheses indicate the frequency of use of corresponding 
keyWords in above text. 

[0068] {Paris(2), Charles De Gaulle(2), airport(3), Gare 
du Nord(2), railWay, station, protect, baggage, theft(2), 
beWare(2), pickpocket(2), operate(2), metro, RER(2) 
suburban, line(2), serve, Orly, occur, Nice, car(3), rent, 
park, bag(2), snatch(2), driver, load, luggage, hire, 
pedestrian, foot, motorcycle, B} 

[0069] After stemming some of the Words in the set above 
are replaced by their morphological roots (e.g. operate and 
operating Will both change to operat). The next sub-step (422) 
does the same thing over the text of a paragraph to be com 
pared and coming from another document. 

[0070] There is a high incidence of petty crime, espe 
cially bag snatching, and pickpocketing, throughout 
France particularly on the streets of larger cities such as 
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Paris, Marseilles and Nice. Airports, public transport, 
tourist areas, and beaches are prime targets for thieves 
Who frequently Work in gangs, using a variety of meth 
ods to distract potential victims. There are frequent 
reports of crime, including robbery and muggings, on 
the train system servicing Roissy, Charles-de-Gaulle 
and Orly Airports. Increasingly, such crime is being 
accompanied by acts or threats of violence. There is a 
groWing incidence of violent attacks against tourists by 
groups of young people, usually occurring late at night 
around major tourist attractions such as the Champs 
Elysees, the Les Halles district and the Latin Quarter in 
central Paris. 

[0071] Content-bearing keywords are extracted in a similar 
manner. Result is as folloWs. In this example one Will notice 
that ‘violen’ is the result of the stemming of ‘violence’. 

[0072] {high, incidence(2), petty, bag, snatch, pick 
pocket, France, street, large, city, Paris, Marseilles, 
Nice, airport(2), public, transport, tourist, area, beach, 
prime, target, thieves, Work, gang, variety, method, dis 
tract, potential, victim, frequent, report, crime(3), rob, 
mug, train, system, service, Roissy, Charles-de-Gaulle, 
Orly, accompany, act, violen(2), threat, violence, attack, 
tourist(2), group, young, people, occur, late, night, 
major, attraction, Champs-Elysees, Les Halles, district, 
Latin Quarter, central, Paris } 

[0073] Then, next sub-step (423) consists in identifying 
vector spaces for evaluating similarities betWeen the base 
paragraph and the compare paragraph. Once the content 
bearing keyWords have been identi?ed in both paragraphs the 
comparison process canbegin. The principle of comparison is 
as folloWs. 

[0074] Each Word in the base paragraph represents an 
axis of dimension. If; e.g., We have 150 Words in the 
content-bearing keyWord representation of the base 
paragraph this implies We have 150 dimensions. The 
entire text is a linear combination of these dimensions, 
the linear Weights or coef?cients of each axe correspond 
to the frequencies of the Words. Thus the entire text is a 
vector in this space. 

[0075] The compare paragraph has a different set of 
dimensions determined by the number of unique Words, 
e.g.: 80; With some dimensions in common, e.g.: 7 exact 
common Words. Similarly, it is thus a vector in this 
80-dimension space. 

[0076] To compute similarity, the union of the dimen 
sions of the base paragraph and compare paragraph vec 
tors is considered. In this example the union of dimen 
sions gives: (l50—7)+7+(80—7):223. Thus, union is a 
223-dimension space. In this space, a standard practice 
of text mining to estimate similarities consists in com 
puting the cosine angle betWeen the base paragraph vec 
tor and the compare paragraph vector. If the tWo vectors 
are exactly the same, the angle betWeen them is 0 and 
cosine value is 1 (they share exactly the same keyWords). 
If the vectors are completely different, they are orthogo 
nal in the space and cosine value is 0 (they have no 
keyWord in common). 

[0077] HoWever, prior to the application of the above com 
parison principle, the invention attempts to reduce the space 
dimensions to be computationally more ef?cient in Working 
on a semantic content-bearing comparison space that is a 
subspace of the above paragraph spaces. To this end, ?rst, rare 
dimensions are eliminated. What is rare or common depends 
on Whether a particular keyWord is used by the other selected 
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travel advice documents for the same country. To do this, the 
invention tabulates the frequency of the keyWords in the con 
tents of each data source for the same country. Those of the 
keyWords having a frequency of 1 can be considered as rare in 
the space of travel advice of the given country and are elimi 
nated. Then, to further reduce space dimensions, lexically 
close keyWords are merged into a single dimension. This is 
achieved by a lexical equivalence map that is constructed for 
the travel advice domain by a human being. Therefore, fol 
loWing keyWords, Which are not covered by the stemming 
algorithm, are hoWever merged in a single dimension, e. g.: 

[0078] Bag versus baggage; 
[0079] Theft versus thieve, thief 

The lexical equivalence map and a semantic association map 
are aggregated and put in a text ?le that is checked to reduce 
space dimensions. The semantic association map enables the 
comparison space to be oriented toWards semantic concepts 
pertaining to the travel advice domain With the goal of making 
similarity values as meaningful as possible. Fine tuning of 
similarity assessments is then possible if different travellers 
have their demands expressed in different Ways. For example, 
tWo entries in this semantic association map Would be: 

[0080] TrainiMetro, Station, Rail, RailWay, 
[0081] Attackiviolence 

The semantic map alloWs tWo semantic concepts With highly 
correlated meanings to be collapsed into the same dimension. 
This means that While stemming syntactically reduces the 
Words ‘operating’ and ‘operate’ both to ‘operat’, so that they 
become the same (dimension is reduced from 2 to l), the 
semantic map entries further reduces, e.g., the tWo dimen 
sions ‘Attack’ and ‘Violence’ to one equivalent Word, thus 
resulting dimension becomes 1. 
[0082] After vector spaces have been created and dimen 
sions further reduced a measure of the similarity betWeen the 
tWo paragraphs being compared is established at sub-step 
(424). By computing the cosine of their space vectors, are 
explained above, a similarity score is obtained. 
[0083] Finally, at sub-step (430), all compare paragraphs of 
the current comparable document sections are exhaustively 
inserted (432) next to the base paragraph returning the best 
similarity score, i.e., the highest cosine value. If multiple 
identical similarity values are found, any one of the corre 
sponding base paragraph can be chosen to insert the compare 
paragraph next to it, e.g., the ?rst one. Examples of paragraph 
insertions have been shoWn and already discussed in FIG. 3. 

1. A computerized travel system (100) for providing 
advices and Warnings per travel destination to end-users of 
the travel system, comprising: 

a client service module (110) for receiving queries (112) 
from the end-users and delivering merged reports (114) 
of travel advices and Warnings for queried travel desti 
nations; 

a doWnload and parsing module (130) for parsing travel 
raW documents doWnloaded from a plurality of online 
reliable travel sources (170) into cleaned raW documents 
sharing a common formatting structure including sec 
tions (350), sections headers (352) and paragraphs 
(354); 

an algorithmic module (140) for integrating the cleaned 
raW documents into the merged reports of travel advices 
and Warnings per travel destination; 

a relational database (120) for storing and retrieving all 
travel information and controls to operate the travel sys 
tem including the cleaned raW documents and the 
merged reports; 
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an administrative module (150) to manage and control the 
building and delivery of the merged reports to the end 
users of the travel system. 

2. The system of claim 1 Wherein the integration of the 
cleaned raW documents into merged reports (340) is per 
formed from a base document (330) chosen among all the 
relevant clean raW documents (310, 320, and 330) for each 
queried travel destination. 

3. The system of claim 1 Wherein comparable sections are 
determined on the basis of contents of their section headers 

(352). 
4. The system of claim 1 Wherein semantically close para 

graphs of comparable sections are placed next to each other 
(360) in the corresponding sections of the merged reports 
(340). 

5. The system of claim 4 Wherein semantic similarities of 
clean raW document paragraphs are evaluated on the basis of 
a reduced set of content-bearing keyWords per paragraph and 
Wherein similarity scores are computed versus the corre 
sponding base paragraphs (420). 

6. The system of claim 5 Wherein the insertion of the 
paragraphs in sections of the merged reports is performed as 
a function of their similarity scores. 

7. The system of claim 1 Wherein the algorithmic module 
(140) further ?lters contents of any of the travel advice docu 
ments (242) for the purpose of printing or displaying only part 
of the travel advices and Warnings. 

8. The system of claim 7 Wherein ?ltering (240) is per 
formed on the basis of semantic ?lters including ?ltering of 
recommendations and events. 

9. A method in a travel system of integrating advices and 
Warnings from a plurality of individual travel advice docu 
ments, comprising: 

receiving queries for advices and Warnings for travel des 
tinations (210); 

getting individual travel advice documents (220) from a 
database of the travel system; 

parsing the individual travel advice documents into 
cleaned raW documents (230) sharing a common format 
ting structure including sections, sections headers and 
paragraphs; 

integrating the cleaned raW documents into merged reports 
of travel advices and Warnings per travel destination 
(250), the integrating step including the further step of 
choosing, among all the relevant clean raW documents, a 
base document from Which integration is performed; 

delivering the merged reports of travel advices and Wam 
ings for the queried travel destinations to end-users of 
the travel system (260). 

10. The method of claim 9 Wherein the step of getting 
individual travel advice documents (220) from the database is 
replaced by the steps of: 

if documents are not available or outdated in the database, 
building or updating a master table of reliable data 

sources of travel advices and Warning (222); 
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doWnloading the raW documents from the reliable data 
sources listed in the master table (224). 

11. The method of claim 9 Wherein the integrating step 
includes the further steps of: 

With respect to the base document used to produce the 
merged report, 
determining Which sections of the cleaned raW docu 

ments are comparable on the basis of their section 
headers (410); 

comparing each paragraph contents Within comparable 
sections (420), further comprising: 

identifying content-bearing keyWords in current para 
graph of base document (421); 

identifying content-bearing keyWords in compared 
paragraph of cleaned raW document (422); 

identifying vector spaces for evaluating paragraph simi 
larities (423); 

measuring paragraph similarities to obtain a similarity 
score (424); 

inserting the compared paragraph into the merged report as 
a function of its similarity score. 

12. The method, at claim 9, Wherein contents of any of the 
travel advice documents (242) is further ?ltered (240) for the 
purpose of printing or displaying only part of the travel 
advices and Warnings. 

13. The method of claim 12 Wherein the ?ltering step (240) 
includes ?ltering on the basis of semantic ?lters including 
?ltering of recommendations and events. 

14. A computer program product stored on a computer 
readable storage medium (105), comprising computer read 
able code means for causing at least one computer to operate 
the method of integrating travel advices and Warnings accord 
ing to claim 9. 

15. The system of claim 2, Wherein comparable sections 
are determined on the basis of contents of their section head 

ers (352). 
16. The system of claim 2, Wherein semantically close 

paragraphs of comparable sections are placed next to each 
other (360) in the corresponding sections of the merged 
reports (340). 

17. The system of claim 3, Wherein semantically close 
paragraphs of comparable sections are placed next to each 
other (360) in the corresponding sections of the merged 
reports (340). 

18. The method, at claim 10, Wherein contents of any of the 
travel advice documents (242) is further ?ltered (240) for the 
purpose of printing or displaying only part of the travel 
advices and Warnings. 

19. The method, at claim 11, Wherein contents of any of the 
travel advice documents (242) is further ?ltered (240) for the 
purpose of printing or displaying only part of the travel 
advices and Warnings. 

* * * * * 


